SUMMARY Pressure in oesophageal varices has been measured either by using an invasive puncture technique, or a non-invasive pneumatic pressure sensor. Experience with these techniques and their limitations prompted a new way of measuring pressure in oesophageal varices. This was done by observing through a transparent plastic balloon fixed to the tip of a gastroscope the pressure equilibrium between the varix and the balloon. One hundred measurements on an experimental model showed the reliability of the system. Measurements on eight patients with the balloon followed immediately by the puncture technique, showed good correlation.
Treatment of bleeding oesophageal varices has been and still is a subject of major concern. Sclerotheraphy has reduced the mortality of the first incident of bleeding but the mortality rate is still around 50% among patients in the Child's C category. ' The search for new criteria to define the place of prophylactic sclerotherapy, or other forms of preventive treatment is therefore important. Measurement of pressure in oesophageal varices has been until recently an unexploited source of information. Among the proposed techniques, needle puncture of the varix is technically the simplest and probably the most reliable;23 but is invasive with potential risk of haemorrhage. A non-invasive technique was described in 1982 and evaluated on patients under narcosis;45 its value, however, seems questionable if used during routine endoscopy under simple sedation. 6 Here we present the preliminary results of a new non-invasive technique which was tested on an experimental model and evaluated on a small number of patients.
Methods

PATIENTS
The principle of this method is to detect the minimum pressure necessary to collapse the varix wall while directly observing it. A balloon made of a nonexpansile transparent polyethylene sheet (10x 12 cm) folded in two, rounded off at one extremity and sealed with a domestic hot electric wire, is fixed at the tip of a gastrofibroscope (Olympus GIF Q -10) (Fig.  1) . The balloon is inflated until it starts collapsing the oesophageal varices, using a 50 cc syringe connected to a plastic catheter (2 mm diameter) introduced through the biopsy channel of the endoscope into the balloon. The space between the biopsy channel and the plastic tube is sealed at the extremity of the endoscope to ensure no air leak. The balloon has a diameter of 3 5 cm, which is bigger than that of the oesophagus so that full inflation will not occur. The pressure measured in the balloon will therefore correspond to that produced on its external wall.
The pressure in the system is measured by an (Fig. 3 ). The endoscope with the deflated balloon was introduced into the plastic tube. The balloon was then inflated with air using the 50 ml syringe, to the point where the vein started to collapse. Pressure in the balloon was recorded at the moment of collapse (zero= atmospheric pressure). The method was then tested on eight patients before sclerotherapy. Pressure zero was defined as the atmospheric pressure in the balloon system. The endoscope with the deflated balloon was introduced down to the cardia. The balloon was then slightly inflated and the endoscope withdrawn to about 3 cm above the cardia. Varices were observed through the transparent wall of the balloon during its gentle and slow inflation until the point where they started to collapse. Pressure was recorded at this precise moment on millimetric paper. The endoscope was then withdrawn and a therapeutic endoscope (Olympus GIF T -10) introduced into the oesophagus. Intravariceal pressure was measured by puncture using a slow perfused system (0-2 cc/min) as previously described.3 Pressure zero was defined as the atmospheric pressure and determined by gauging the zero when holding the endoscopic puncture needle at the estimated level of the lower oesophagus before introduction of the endoscope. Pressure measurements were recorded on millimetric paper.
Results obtained in the experimental model and 'in vivo' were analysed using a linear regression test.
Results
Measurements on the experimental model were easy to carry out and no particular training was needed to determine the pressure. The 100 recorded pressure measurements could be read precisely on the millimetric paper. The comparison with the corresponding heights of the water column showed a good correlation (r=0-904, p<0O0001) (Fig. 4) . Variations were present and increased directly with the measured pressure, thus reflecting a constant percentage error. The size of varices of the patients submitted to sclerotherapy were, according to Paquet's classification7 of stage 3 (n=6) and 4 (n=2). The endoscope with the deflated balloon was introduced without difficulty; gentle inflation of the balloon 3 cm above the cardia allowed a clear vision of the varices through the balloon wall (Fig. 5) . Determination of the pressure was easy in all cases. Measurements of intravariceal pressure by puncture were done without any significant problem immediately before sclerotherapy. Bleeding after withdrawal of the needle was present in all cases and ceased spontaneously.
The measurements taken with the two techniques showed a good correlation (r=0-961, p<0-00Ol0) (Fig. 6 ). 
